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(54) ANTENNA SYSTEM AND COMMUNICATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
system that eliminates problems resulting from individual 
provision of an antenna and a filter directly connected 
thereto and from individual provision of an unbalanced- 
balanced converter. 

SOLUTION: Inner conductor forming holes 2a, 2b are 
provided in a dielectric block 1 to configure a dielectric 
filter 101 provided with a X/2 resonator whose both ends 
are open, a radiation electrode 34 and terminal 
electrodes 32, 33 are formed to a dielectric block 30 to 
configure the antenna 102. Joining the antenna 102 and 
the dielectric filter 101 configures the antenna system 
provided with the antenna with balanced feeding that 
receives/outputs signals in an unbalanced state. 
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^/U* 1 0 1 «r«/8U St^o 3 Otw»c*t« 
«3 l*5J:l/«S^««3 2, 3 3«R*U, TZ^r-f- 
10 2^!Mt5 e :©7y7 l tl0 2tBt*7>f;u 
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[#rFf»#<z)«5ia] 

[|»#* 1 1 X / 2 T EM#««<& 
5HSl©*««i:, »«lfe2o©i/4TEM*S8 

[St*® 2 ] Lfc 2oO^/4TE M&SScOpJ 

i^tt^6, #1 WtLfe2o©^/4 

M*«»<DW«l«rH»b-CrtS. »2<&#«»fc*rfll 
x> mi klB 2 Sl^SS^ 

3 1 Lfc X / 4 T e M&mm* b 

«*JBlO*««fc. 8«lfc2o©i/4TEM*S 
»OH5BS:H»cbTj«S, *fcl41/2TEM*fi»^) 
W«B«rH«U-CritS, *2<0#«*fc«ril;t, SUM 

^5&#£^¥«Atib;^s * 2 6 

[»*a4] »«Lfe2oOA/4TEM*S»iOH 

Jglco^SSSi:, »JJtbfe2o<oA/4 
TEM^Sl§§^f^«$:^acb-C^c5, Sfc{iA/2TE 
M#tR»<DW4HI*rHacb-Cj«S, 3(2 <o&&4» & «r« 
JB1 fc*2<o#«»Sr»*S*. *l©#a«<0Hl 

*«»o8l!ttfl||f+5fijcj|S^-r 5(B»4rJB 2 (7)¥«Affl^ 

^/v*^ 
fttJlEfg 1 £ fctt* 2 <95¥«AU1*»^«^ 

5 ] IJEA/2TE M^io £ BttlE A / 
4TEM*JK»«r**i*^>f h y -^I^fc 

[ 6 ] MIS A / 2 T E M#Mfe £ tKfiftfE * / 

4 T EM*iS^r^MixSH*/ p *y * lc*fflR*K 
It -C«S»«*WWH*»C«ia Lfc»*B 1 - 4 *> 5 

[W*I7] T EM€ — KfiMM?*— K-C#«-J-a, 
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JMB¥«AHi»«i:«*Lfc¥»»«ryfti: 

s ] mumnfry 4 *>* *m%?4 m t s 

if 1 — 7 co 9 *?v>i*n^tcfH«^r >-^t-3SH« 

9 ] «HEWItt:7 4>v* (DWffiXmtl&k M 

10 1 - 8 co 5 *>v>-f tuWcfBttor yrt§Sl 0 

[»*s 1 0 ] m^mmft? * >\>* t striB¥«»«r 

yftt^tt, «nE»«*7*/i/*^WAttiA 
9 <o 5 t>v^ix^|B«<or ^t-asito 

20 /cte 7 MEttor v^-tKHo 

i»*gi 3] Btia^s&^mrvx-t-gp^miis^a:^ 

tt«M*«i 2teB««>r^^at«. 
[f»*S l 4 ] f»*g i-i3©5 fev ^-fn*Mc:B* 
COT :xf^*«*«;tfcS«ai. 

[0 00 1] 

30 i-^t(OT*fc5o 
[0 0 0 2] 

[«£#cDi£W] ifi^©»ttffaflrV^^A, ftllTDD 
(Time Division Duplex) COT DMAcOiiff j& (#$^® 

[0 0 0 3] »ttfleaftv/^^AO«*«^«^ 

^ tK— ;V7 ^-fl. ^iSScOJiU^ ^ ^^ffiV^TV^ 
40 6fc*t), *MB*»6©»»*r*»t»c<<, i/4$Mo 

[0 0 0 4] 

[0005] z<d± ott¥ffi-¥ffimi$m&m\<^z>M 
50 a*r»ttftt<, sE«a**±c«i:v^iH»«a!>ofc Q 
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[0 0 0 6] ^(D&WcDgmt. -kSE^i'SrfiSiJClSS! 
[0 0 0 7] rro^BjOftfeOg^ltt, JbfET^T^i-t 

/Mb bf, ^flEi^/hS^rt 5 i ? \z bfcr v-^igiB 
*J i iift tit Sr gtfc-f 5;i!:J>5. 
[0 0 0 8] 

[«HSr«Wfc"i-Sfca<0*Sl Z.<DftW<DT^7-r$iW. 

S»&, S«iLfc2o©A./4TEM*®S§©i^ii8Srl8 
ScbTfiS:-5, £fcttA/2TEM#g&roi35SS&MI;f&b 
"CrtS, I2(0^^$;ffit, IS 1 iff* 2 

[ooo9] rtD^B^wrvx-^-iseii, SMfcb 
fc2oo;i/4TEM#^8§cojM*£4Sij&bT/&3 > * 

fcttl/2TEM#*#©Pf«*ffl*bT/3S5, f 1© 
«ttUfc2ooa./4TEM*JB««)p?4i«r 
Mfeb-CfifcS, *fctt;i/2TEM^*©W«i«rHjtt 
LTfi£6. m2<n&M&kZmz.. J&l -b|g2ro*ig3g 

[0 0 10] *fc, r<D^^<DT^^HIi, 
«»Lfci/4TEM*«iiS>fert6l!lO*W»i. 

2o«) A/4 T EM*SSS<75t554SSSrMScbT:fig 
•5, *^(4X/2TEM#^SSOil«S:B8ScLT^5, 
JB 2 o*a»fc *1 i SB 2 3 

AUWj», *2©*WR»fcilS^S*|5#*¥»*HWJtt 

trvfti*>6IMttS, 
[ooii] z-CDftWcoT^Ti-gimz. S^cb 

fc2o<DA/4TEM*SSS»p5agS:HgcLr^5, * 
fcttA./2TEM*S^<opg«^BBSjcb-C^5, IBico 
*Ss^ir, gESLt2-o©A/4TEM*fiSW«^ 
UBSfcb-tj&S, *fc»iA/2TEM*SjioSSB*-W*k 
bTfijc-S, * 2 «>#*« llt»2©*SS 

*» 1 (DW-mAtiitlU. IS 2 OJHK^BMfcfltttiEKilS 
-g-i-5Si5»*:»2(Dqz»AW^»Bt-r5 7-f/w^t, At 

mm i * fc(±m 2 <osp«AHi2iSf!K*§-g- bfc5p«i!i&mr 

[0 0 12] wtvbo«jt(-<t?)> ^¥8&Am^SPt¥ 
{BAtH^SPfcSrffl^-C, 'F¥«- s F«aE*Srff 5 k k fc 
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^•J-teat br 5. -ffcfc>*>, Sttryft 

*J £ ixT 7 j >\> 9 & m i) T > =r -r ic £ m& 
[0 0 13] Ufc^o-c. *fflro*¥«r-¥8j2E&5§ris 

[0 0 14] ±IE^/2TEM*SSS*JJ;U<A/4TE 

[0 0 1 5] wOSSUfWT^f-g&BW:, T EM 

•rz>¥-mxmtiU*^-rz>y << ^9 1, stiE¥ijAm^ 
ft^tt^bfcsplfitHir^-^i: :»t 

20 d»Cj:9, TEM*-K«5#««-Ctt7-f^*aMft*b 

[0016] *fc x r©3&9HW:, ±f£mnfry't/i'?\z 
[ooi7] ^(DftwnT^T-f-'&m-z, mmm 

[0 0 18] *fc v wOJSWOTV^SSfitt:, BtSEBS 

n&y * ^9 kffimy-w&mT^T-t'kzm&^x, m 
w,&y 4 >v 9 <n^mxmt>nkT >t--)~ kzw&mm-* 

[0019] ^(D^mnr^T-rmMit. AtiE^F 
SM7yftS: 1 ^Bi-^^m^^^br-cp^; 

mn,fcy j >\'9^<DT^y~r<K>m'&*m-M,K-tz>. 
[0020] z.<r>5m<oY>7-)-wm±. Bttsqz 
tBi^mr yxt t ffi&mmfcyj n>9 k Z-W-nm^fc 

it m<Dmm±.~-<n summit *.mcmm-t%. 

[0021] r^woryftglii, AttSB- 
so st.<ot-r5= ztncx'or^i-ukmm,w-y'i^9 
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[0022] z<Dftw<Dmmmte, iMTi/^-rmw.* 

[0 0 2 3] 

o, 2 0fi^*a5$r^<, HfliM (mmu) zx< 
i3, 2 3, 2 4fi-tix-en«s^««-c?*>5o * f y y 

ft**fti*«***£££i*:TV^. «f«tt2 3, 2 4 

[0 0 2 4] g]l<£> (B) tt±lEr^X-H6«*>»ffitIl 30 
5SElTfc5o ::t*R10, R2 0f* (A) (C^rbfc* 

by^y^yffiiio, 2 oicJ:5M«98Scoa/2 
*sst*fc5 0 ciui ^fy^^ttioi 

iB^Wffil 3 t^lWt-*b5»«»*. C2 1, C22 
It ^hyy/7^ylS2 0M^Ii2 3, 24<h 

[0 0 2 5] ilBT^^^KaSriifSWor^^^aB^ 

5 Q 40 
[0 0 2 6] Hi© (B) JC^oV^TiH^A^feft-S-^A 
XZtiZb. Wl:^U^/2«R l Ocoj^iS 
<D«tt©«ttf±RfcU ^©S<ii^^^A/2« 
R 2 0 £$p-a*"t~<5£>"Cx ^^(OfflM^B, Cid 

#f)Wo i"ftfc>*>> Ate^fBA^jWJ^ B, Cfcfcsp 
flra*^*L.TfWIU lo, c<DAa*IWtt*«» 
R10, R2 0^J:S«r«aiaffl7>r/u#»tt*r»or. 
^(:/^o **3, ±3* LfcJ: 5{-*a§§lR l 0, R2 0 
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[0027] ate, ^-^r^x^-s o&^fir^^- 

Rl oo«|-^A^65Fspfl|«#dsa*Sixa 0 +ftto 

B, Ctt¥«AAiB^ AfWWWM^^LX 
ftMBU &l roAU*Btt*IS»R2 0, Rioi: 
«£ 6 7 -f ^ »tt tr J*o r i ^ ft 4 . 

[0 0 2 8] W:, m2(nni&J&m\z&Z>T>'7 L <i-%iWt 

[0 0 2 9] B2ttrx^ss«©¥ffiB'?*>s. 
-eio. 2 ora-tiveh,* b 3 yyy^f ^an-efct). 

^r, r(D^m#:s«4 0 h y yy p z?«(>"mmi 

0, 2 0*5J:t5^7^K««i:^J:or-ttL-PtL^>r^ 
a* h y y^i»lS#fi*«:**UTV^. GNDflRt 

*/i — /w-e&>9, x h y yzf"7-i ^mM2 OCO^J* 
«urv^..i3, 23, 2 4i«iifn» : f««-eS) 

-yaffil 3 ir©Htcfi#«^SSr^CS-&TV>T, £ 
fc, ^ by y^9>f ^««2003|a5*OH*fl|§ftaa^« 

^mH2 3, 2 4 iioffl^^nf 

TV^5o a?«i2 3, 2 4(Cfj:;w-7 p 7yft5 0>S: 

[0030] :or ^^-MSK-ett, gu© (b) m« 

}tb<Dm<D»QM*. *fi»R2 1, R2 2OTMil 
m^R 10^12 0#fi«R 2 1, R 2 2 ttfllttttfrfr 
[0 0 3 1JB2© (B) (C^T^A/^ff^A 

*W:iB^U^/2*fi»R 1 OtoMSS 
©ttffiOffittMtKIBU ^0«fiiO**^/2*I» 
R2 0i^t5^ *©**<DUWjBS^B, CfC 

#P)tl6 0 r Att^flBA**^ B, Cte¥ 
LTftUBU E.o, ^(OAm^IH»i*IR« 
Rio, r 2 oicj:5flf«iiaai7-f A^#WttS:i»-or. 

&*5. ±x£b*:<fc 5(c*SSR l 0, R2 0 

[0 0 3 2] igK, /i'— :/r yrtso SrSlfi r 
n6¥fHt#3ft s «^B-C|lB»c:«|&SJxr % #«»R 2 
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0ttA/2#lR»fcLT#i«U mi:«S^tS*fi» 

r i o<Dffi*Afrb^¥-mn^&m*}£tiz> 0 i-ftt> 

[0 0 3 3] w:, T^^MB©»o**©mrt«*«l5 
ffimssigi i urn 3 6 ^^-fo 

[00 3 4] i3C0 (A) , (B) tt, 

ts«*we*>5. flHvfe. ^WPl 0£^¥8j 

WP2 1, P2 2MitV^, ¥i*1 L P2 1, P 
[0 0 3 5] m 3 CO (a) k*5v>"C, R 1 0 tt\ 

0, # 2 LTflUBi-*. ClOlt ^F¥«« 
^•P l 0i:J|llo*«»|IB^l^S-&^»«»*, C2 

1, C2 2ft »2O*fi»t5pflgK&«r>'X^i<0KI 

[0 0 3 6] rr-e, ryft^ltryfti: ttffl 
p i o Art §na£* 

^C^Lt, A/2#fi*R 1 0<Dffi»Z>«tfi^>« 
ttteKIEU ^oo«{i^o^^ ^/2*iSR20i:S 
^t^o-C, fflS«fP2l, P2 2i:ii 
tt«rl*ofcl 8 0*«fcfto*tt5tHrta*»&n5. ^co 

[0037] a*M % ryft^ftryTti br^v> 

21, P 2 2BB^ttj»SHT, *fi«R2 0liA/2* 
M&t It^L, ^ix^*-fr-J-***«R 1 0<D«^ 
P 1 0*>65FVWI-»d*lH*S*xS. 
[0 0 3 8] HI 3 60 (B) t£*5l*"C\ R 1 0ttH»S:H 
»3*fcA/2#S*-e*>D. JHl©*«»4:b"CtP« 
-T5c R2 1, R2 2M\ **tW— *»*rBUjcS*, 
tt*«BW±Sr««S*-C (S«S*-C) . 

»-<?*> <5- r©*«Ufc2 0(DA/4*a*ASKJ2 0* 
a»tbTf^ffl1-5p ±3*LfcJ:5l^ R2UR22 

ttt, **Lfc<"tfcJ:v\ 

[0 0 3 9] ClOft ^¥«*^P 10t*l 

W#«»BB^i:*-frfc»«»*. C2 1, C2 2I1 

[0040] ryft^Mryftirttffl 

^F¥««^P 1 0 Art £n*i, 

*tl\zf&&LX* A/2*S^R 1 OcOf^S^omfiO^ 

4#JR»R2 1. R2 2i:^t5^ ?W^P2 
1, P2 2tCfi N 7>f^W4t«fofcl8 0fltttttW 
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»ft5lUA**»bixS. r^j; ? (cut, ryftic? 

SiS^Kte, T^^ba^SixSTIIifS^M^P 
21. P2 2ffli:M^t, »JKSnfc2o<B#«« 
R2 1, R 2 2f*A/4#JBS8fc LT#«U rttlcjfS 

^t^^Rl 0 60«^P 1 0a»&*¥WM*fflrt 

£n5 G 

[0 0 4 2] H4W\ »**2^»ic£:'f *«*«-e*> 
10 5 0 H3lc*Lfcfc©fctt*tt!!K rcotfy-m, Igico 

ffittM»M**¥«Afflrttti: LTV>S 0 

[004 3] f/^^, (A) |Ci8l^C\ RIOft ffi 
«SS:fii»S-frfcA/2*fi«-Cfc?), S5ltf>*iB»i:L 
rf^ffli-5o R2 0d M**ntt£*fc;i/2ftlHB 
-CfctK fg2G0*gSi: b-Cf^ffii-S 0 ClOfS, 

C2i, C2 2ti, »2o*SS^fMaryfti 
20 co^tc^fe i:JttMSitfc5 0 

[0 0 4 4] ryft^fryftirtti 
v^*»£\ *¥WIKPP l 0 Art *n*i* 

-ttl^lT, *fiSR10(4A/2*«U mi 
g^t6*SSR2 0l)X/2*gf5 o ^O^, ¥ 
MfP2 1, P2 2M, 7>f;^»ttS:Sofcl8 

[0045] asm, ryft^^f/yft^ txfflv> 

30 2 1. P2 2BICft»S^ *fiSR2 0»X/2* 

SU :W:»*t«ft«»R l 0<z>S^P l Ofrtt 

[0 0 4 6] (B) MJol^T, R 1 1, Rl 2li, ^rtt 
*n— **«*Si*fcA/4#*»^*9, 
«r««LT^5. ro»j»tb^2 0(0*fi«R 1 1, R 

A/2 * 2 LTfls 

ffi-T £<, ClOlt ^ P10i»l co^sg^r^ 

|££C£i±f;:f£ffi^S N C21, C2 2I1, »2 0#tS 

So 

[0047] ryrtSrM ri^T^k Ltffl 

•ent-iS'&LT, *igRi i, ri 2tt, -en-en a 

/4*iU rhfc«f4+8#MR 2 0tfSA/2#|g 
¥ifflfP2 1, P2 2Ktt\ ^^/W 
*#tt£f£ofc 1 8 0«tt«^»*6ffl^dS»bnS. 

50 [0 0 4 8] ig^ rxrtS:S«r^Tti:LtfflV> 
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21, P 2 2MlCflt|&Six-C, #fi»R2 0J*^/2* 

o was***. 

[0 0 4 9] (C) K*5^T, RIOft W*BSr®»£ 

5 0 R2 1, R2 2ft, *ti*:ti<D— tl%i&fflt5t£lt1Z I 
/4 flfc**W]±Sr»ttLTV>So 

-r 5o teas, r 2 1 1 r 2 2 1 <DWML&f±*mmz»*b 

m&tteZ<nx\ IR:«ittt> »*L4<ttJ: 

[0 0 5 0] C10I1 ^TflMB^P 1 0 tmi<D&M 
«IBK££Sitfc»«**. C21, C2 2ft, S20 

¥«*«r >-t^ fc orated c ztt&mmm 
[0051] nt?, T^-r^m^T^y-i-h^xm 

«*-f-«*JR«R2 1. R2 2Wnftl^/4*gt 
6 e ¥i^P2 1, P2 2l^ft ^/U* 

Wtt*r»ofc 1 8 oSffite^S^^W^^^n-So - 

[0052] ryft^tr^rtirLtffip 
satefcMt, r^^bU*Six5sp«flr*ds*^P 
2 1, P 2 2KU£tH^£ftT, #fi*R 2 1, R 2 2(1 

[0 0 5 3] (D) |21*5V>T. Rll, R 1 2(j:, ^rft 

12^Si(D#JgSi:Ltfffflt5o R2 1, R2 2 
ft, ^n^H^-ffi^^«r^-^/ u c^/4#t^rfe'9, 
tt#*IS:fc«:*ttL-CV^ 0 r©««lfe*MR2 
1, R2 2^2O«^LTCTt5 0 ft*5, R2 

1 1 r 2 2 1 <Dmm&temffi#)\z&}&mtiL tttzw, 
mmizmm^Th. *»u*<-cfej:vs cion * 

ft, C2 1, C2 2(t »2^#fi#£¥flM&«T>T" 

[0054] ;:-c, ryft$riSlfryrti:Ul 
^*»a\ *¥fwn*p i oa^m^A^sti*^ 

^C^tt, ^SI3§R 1 1, Rl 2ft, -tJVPiX* 
/4*SU mtjB^t5*fi»R2 1, R22t^e 

ti*tix/4#mrz>. *<oi&!ks ¥HfP2i, p 

2 2 left, ^A^wstttofci 8 o*ffiffift>A&£ 
[0055] igtc, r^T^fcgltr^-j-i LTJlv> 
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2 1, P2 2BH:«»S}i"C, *«8R2 1, R2 2ft 

^^tix/4^mi^ rni:«^ts*fiSRi i, 

R 1 2<0*8^P 1 0^6>5F¥flS«#* $ UA*n*. 
[0 0 5 6] HI 5 ft, SS*93^»iSt5«^]'Cfc 

«»<0;i/4#««i:U *OW»*ftiElC»#+6*i 
^Sr^flia^fc Lfc^-CfcSo (A) <- 

(d) k*5v^c, Rioft, i&^mm 

6 C £*l s (A) , (B) |CJ3V^-C, R2 0ft, 

2 * 2 LTfls 

ffli-^o 4fc, (C) , (D) |C*5V^"C, R2 1, R2 

2 ft, **u*Jxo— j»feBi»**fca./4#«»-efc 

<9, flb*-j«ra±Sr»«l!bTV^So r L^*1R»R 
2 1, R 2 2*S«2^*«*t Urf^ffli"<5o 4*3, R 
2UR22ir to$MMS*mmtbKl^WSLk1Z:Z>to 
"C, 5MRfc**LTt>, »*Uft<rt>±v\ (A) - 
(D) iCfc^T, C10I1 ^M&ffifPlOiSl© 
20 #SSMfc£DS*fc#m#l:, C2 1, C2 2ft, 

[0 0 5 7] (A) , (B) (11*51^, Tl/^±*mt 

ryftiLtlv>6t^ ?F¥W^p i o*»6«» 
asA2>£*u5£, tWcH^Lt, »R10H^/ 
4#«U :nift^t5*»R2 0iU/2*it 
5, -^O^*, ?f«SfP2 1, P2 2[Cft N 

21, P 2 2BBtC»j(&*ttr, *fi»R2 OliX/2* 

su ;n^t5*fiSR i o^p i o^f)^ 
[0 0 5 8] (c) , (d) (c^oV>x, ryrt^ai 

^A^S^5^, ttil^LT, ^IgRlOii^/ 
4*IU :n^^tS*fi»R2 1, R 2 2*^*1, 
€Jli/4ftS«. -?:<&*S*, ¥»P2 1, P2 

40 2(cft, :7-r/w*«M4Sr«rofci 8 oftffitS<oa«:Sffl 

urfflv>5»-&jcft, r^td^uAsns 

WWt*W*?-P 2 1 . P 2 2K»ctt»S*lT, *ffii£2 
R2 0liA/2*fiU mi:g^t6M^R 1 OCD 

[0 0 5 9] El 6 ft, »*q[4lc»a:-rsfllJ*«-efc 

s 0 03^bfcCTts*s^ft, » 1 <o#«»<z>p5«b 

M*Wifili*n^n«*1-5 2ooS||-?«:RJt, 
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&X3bZ> 0 1"ttfe*>, (A) , (C) CL^T, RIO 
tt, W**rlJI!»*-e:fcA./2#«»-e*>0, fgicD^M 
Si:lTlWt6o (B) , (D) fc*3V*-C, Rll, 
R12H, #«*W*fcSlt\ fifc#88H±S:S& 

S«bfc;i/4#S«-Cfc!K :^2o^gSRU, 
R 1 2&9S1 <0&mmt LTffffl-i-S. &*5, R1U 
R 1 2 UK 
fc»*L-Ct>, »»bft<-Ct>J:V\ (A) , (B) \Z 

2(0*fi8i LTftffl-TSo (C) , (D) I!l*5^-C, 10 
R2 1, R2 2lt -tix-e*xo— *«B*§BaS-l3:, fife* 
«n±*r«Kbfc*«»-efc?), :©2o^IgR2 
1, R2 2#9S2<D#mmt LTftsffl-*-*. #*5> R2 
1 t R 2 2 fc ftSO-C, 
*BEI2i**L-Ct>, *ttL*<TfcJ:i\ Sfcfc (a) 
- (D) fc*JVvt\ Cll, C 1 2lt ^SM^P 1 
1, P 1 2 i:»l(Z>*IK»IB^CS^fc»«**, C 
21, c 2 2it »2^g»i¥MSrvft^^ 

[0 0 6 0] (a) tcjo^r, ryft$rjSifryft 20 
t ¥««^P 1 1, P12^f)¥M 

f^AASnS^, t^^UT, *S»R10f±a, 
/2*IU ihi»S*t6#HR2 0«U/2*ll 
t5o ^CO^*, ?WP2 1, P2 2tCJi, y^/v 

P2 1, P2 2f^:ttl^nt, *SSR2 0fi^/2 

*SU r*bi^lS*i-6#lB»R 1 o<o«^p 1 1, p 30 

[0061] (B) ic^t. r^T-^&iUfs t>t-)- 
tUffl^i^ ¥fll«fPll, P12d>ib¥#ff 
f^^ti^t, -tWctt-frUt, *ISR11, R 
12(1 -tix-eix A./ 4 #16 rjx 
R2 0/5U/2Mt5o *r<0*SA, ¥WP2 1 ( 
P2 2CI1 ^/^WttSrftofc 1 8 omHLft<nmte 

zmtitmhtiZa roi^^LT, r^-r\c^m^ 
m&tezti, «8t»^a6«*n5o set-, r^^ts 
firv^^ b-cfflv^*»*fcrt:. Tis^-t-frbmjiz 40 

n*¥*«#a s WFP 2 l, P2 2M^tt»Sttr, * 
figR2 0ttl/2*fiU cixtc:tt*i-S#fi»R 1 
1, R120»fPll, P12^f?TOffW§ 

[0 0 6 2] (C) ^^oV>T, ryrt^^fTyrt 

atw^ws^pii, pi2^b¥iii 

#^A^$tb5^> ^jUfcHt-frbT, #fi«R10l±;i 
/2MU r:tbi:»'fi k -rS#«*R2 1, R2 2#, 

4 ^^^m, ¥«s^P2i, 

P2 2Hii, 7^/W^»ttS:»ofcl 8 0Sttft(OR4 50 
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sa*w#e>tt5o w(7)j:9(-bT, ryftcm 
(iryftt b-c/Hi*a#-&i;m ry^td^ffl^s 

^¥tlf#WP2 1, P 2 2WH-«*&SttT, # 
H3IR2 1. R2 2H **veh,A./4#16U 
^t5*lSR10«fPll, P12^¥ffft 

[0 0 6 3] (D) fc*5V*T, r^^^^r^ff r^-r^* 

& b-c/Hv^»-a\ ¥«*^p ii ( pi 2^b¥«« 

A* *ftfctt* b-C, *SSRll, R 

nit ■tti-€ r *t^/4#fiU rixi: 
R21, R2 2^ ^ttfrl./ ±$kWrtr%>. ^co*§ 

¥«S^P2i, P2 2(cji :7*/i^#tt«r#o 
ftl 8 0*tttBO»7fc5Hi*is»P>ix6. '(Di^i-b 

r, r^^^«i&a^^$K, *tt&*si£{g six 
te s ryft^^ai^^^¥«ff«^P2 i, p 

2 2.Wfct*i»S*l-C.. *iSR2 1, R2 2I1 

ti^/4*lu :ni:8*t5*fi«Rii, R12 
^ *jv«x;i/4#*U S^Pll, PI 2**6? 

[0 0 6 4] WiicoJ: 5t-bT, ¥%Xmti<OTls'r1- 

[oo6 5] m^, mm&y* ^^^m^tzr^T-rm 
m<nm&m7 &&mi.xwiW'fZo m7<n (a) \rr> 
Ti-mm<D3imi®<nm&m. (b) i±*<Dmmmx3b 

5 0 (A) tC^b^lRj#"C, Blic*5*tsi£^«r<o 

U [iIKS«±^ft#AWAS«l-*^«ffi6 f 7, 8 

[0066] y * 1 \±±mmw.jfvmvt* 

/8U 2oOrt»tt«2a, 2b«rRttT^S. » 
t#^ny^ l<OH^*5ttS±T^>«Sffi*l»<te^ffi 
(EE) l-te> ^n^n^fr3^^bTl>^o J*I^ 

?L2 beortffilcttrtaMM b ^MtTV>5 e R 
Ift^ny^l^ffilCU, rta»»4 a<Z>— ^SBSfUW- 

7, 8 Sr. *ft*tiftm#3fr*DftWmj£\sX^Z>a 
[0 0 6 7] r^«igjC«fci9, rt«*4 a. WM^o 
l^J;WS*3(CiotloOA/2M*IS 

^ot, H7^Rll#7^/u^««Pffitt^tt. Biro 
(B) ^bfctoi:l^«{c^$H, ttl*«« 6 Sr^FV 
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1 SrSttLT^So 

[0068] teas, Hrfc^ufcw-ert, 2^<o^m^ 
[0 0 6 9] H7WLfc«m *¥«-cAffi*r*-* 
R*tntf, wangisasBB© (a) ©,t5i:*^ry 

[0070] ryftfcW#^n^i:i«L 

113 2, 3 3S:8«LtV^ 0 te*5. ^SCiSCT, r 
n?)^«S3 2, 3 3 0»fiKtH*SrBft<Tffi^»^ 

ffi 3 2 , 3 3 l*0c*f®ffi 3 1 CDBB»«ft 5S t MtiT 
[0 0 7 1]-*, 10 1(ili^D^^:| 

m&^/i^-efci?, s*^(-i^Ei7-c^:ufct ) o<hi^ 

*»M2a, 2b£I2tt, *Bfc*WfM 

Ltv^S 0 »^««6ttrt»f«gfiJ»L2 a JcJ:5*fi« 

«7, 8ttn*ftiMfc?L2 b|:j:5*fi*(OR||*«f* 

[oo7 2] ±mr^^-r 102 kffinfc?^ fr* i o 

[0073] 0 911 bytW«f*:7 -f/^iT 

rcolHic^-rj: 5ic x »i«#:7>f/u* i o l £ 
ryfti02i: £i§®<*£« 4 o 5:^HJ: 

IH*»tR4 0JCHj»K4 2, 4 3*r»dlU-CV^r, £0) 
M^tt, *t#7^^10 1©»ti (El 8 
fc«Lfc7, 8) tT>^i-(D^mmS 2, 33^ 

4 1 «r»fiJcL-CV^T, ^m^^-f fl*9 1 0 1 



(8) ftffl 2001-274605 

14 

6Sr5H^-m«4 i*-cgi#a-r. 

[0 0 7 4] t^ctc. *-Oia»:/D5/^|cR«ft:7>f 

i 2*&MLx® i wtz>o m i o m«-r«T?Ht, Bimfr 

^orx^l^, rtB^rtWflcSr»ritbfcrtS»fl:»fill?L2 
a, 2bS:Klt, *BI£*Wtt3#J:tjW?ttB6*K 

/is RWI^D^ l^±BJ-acW«ffi3 lSr^fiK 

mnt^y^^^ 1 o l^it^r^^i o 2^m^ 

mT&£o lit, B8K^LfcaK^Sffi7, 8, 3 2, 

3 3cffiat5Mt mmwyvy? lto^n^mst 

ttTl*tel\, #C#*m*$ 3 1 (DRBjISSttifit , 

rt mftBtf&L 2bta5 WfflBBJk^ A, / 2 ^(^Mffl 
[0 0 7 5] te*3, Mft^D^ l»C*5»t*»«*7 

-f/u^-fBirx^gsi-c -t^*jaei«*^ate*«t 

[OO76]011© (A) |±T ^^36«Ofl*tt« 
B* (B) fi (A) ^^JtSrtafffjgfiKJL^^^ttSrii 
SBT^IKWBB-CfcS. 13 1 O{C^bfe0IJ-CfL |*3a* 
f«Bj5MFL2a. 2b^WPffi^ ^W»3(?D*IV^ 

30 B*Bfcbfc*«s roBi-iic»-*-«-ew:, 

?L2a, 2 b^n?*coHlPBlct^»«:S:^fi8;b-C, H 
PB#5fiO!>rt««c««**J«»g*:K»tr, :<^)S»t 

3 (Site) fc<DB«2i*ai#*«r*lS*-e'SJ;5^U-CV^ 

So rcr>«agtC«t 19, rti«M2a, 2b(C«£52 
o©W*H*iD^/2#«»^BI#tttt^i-* 0 

ryfts^MtS3 lowBsaiaf+afitrtsiff^ 

40 [0 0 7 7] H 1 2 ^*tW"t?tt, Hi Ol£^Lfc0il£ 
fiSte 1 ?, A*»»d7L2a, 2 b ©Baffle 

8^fflt«5a - 5 bH^»Sg*aot*SgraS: 
S^£-£Ti^ 0 *offtw«rilttHl 0f£^Lfcfceo£ 

ra«-e**o ryft»oitt«lB3 i^WM#*f*«£ 

[0 0 7 8] siiftr^yu^t^Sittryr 
^a*«^«AK«r0 1 3*5j:t/[a l 4Sr#flRb"CRWi- 
50 5 0 mi3(D (A) ttW«(*:'? f a.^u^-9-{B»©^l4ft» 
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ma. (b) #±#rtWff«*?L«»sriisaa-eowraBBa 

"C£>S 0 01 3<D (A) ^LfcfRj^T, 0{C:fcttS;& 

[0 0 7 9] Rt#yp y * 1 l*£#fctt£#fttBiRfr 
fiJSU 6o<&rtSM*tfgj*?L2 a , 2 b, 2 c, 2d, 2 
e, 2f£I£ttT^So »«ft:^ny^ 1«>BI«C 

[0 0 8 0] rt3»f*4 a-4f^g 

[0 0 8 1] rtUCfclK ±lSP^#*4a. 4b, 4c 
SMMd, 4e, 4 f fcJ:5*lB««r*flr7-f /I"** L 

/Bv^So 

[0082] 01 4CD (A) ttiiaRmff^a^U^* 
7, 811, 01 3© (B) C/Ttfcrt#ft4c I 4d<0 
[0 0 8 3] IH 1 4 CO (B) Wt x (A) lC*Ufc*«36» 

jRIB&^lti^o 7yfti0 2^Mil, usic^ 

[0 0 8 4] rcDj;5^L*C, ^spflf©aflMI»«:AA 
fc, WS17 y f t t^b^ 5 7 yf tgf 

So 

[0 0 8 5] fe*3, K±^*LfcW«*7-r/u#S3J:V 

««SI-rt*ftt»«Lfct©BI±S:»^LriPI«* 

[0 0 8 6] £/c, Bl4lc*Lfc«m 7yftS 
iBI^fa^^^ t«i Lfc*, 0io 

[00 8 7] T EM^e- VVk*Y<o&m*:— K«r*U 
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£1/0 1 6 £#J$ LTlfc^-r S e 0 15 iCjoVNT 10 2 

i^ttatm* 3 i u 0{c*5«t6*r#str<oasffid»e> 

TBO— (B^A^ItTJB^flffl 3 2, 3 3*r#]«LTV* 

So 

[0 0 8 8] 1 0 lttWtfl^n 3^4rflJV>fc« 

io /«Lfc»«#:7-f A^-e*>* 0 (B) f* (A) Visits 
B-B«#<OWfB0"C*So *fc> (C) ttRmft:^^ 
/v^lOl co»f^S:IftM"r53fe:2(?>o0-Cfc9 , 

Lt^^o (B) (C) iC*5^5B-B«R^»rffi0 

[0 0 8 9] *i\ (C) iC^ Lfc 2 O^Sff7 ^ 

^ioia, ioib (cov^raw-TSc w<Z>R«ft::7 

U *<D^ffifc^«tt3*»j«LT^ao R«#^o y 

4512 1, 2 2t»ftLt, 2SW#«»*flWlLT 
V^o wC0«2 1, 2 2<0rtBW3^*tt3*7g/aLT 
V^So «21, 2 2"CK»S*LSffl«fi, -t*v«xTE 
10U- K©*figt ITMtSo r co^s^fl^ 

■i«*^By^©«iwrrti^jra-j-6jra?L2 6 1 , 

2 7, 2 8, 2 9SrK»tTV^o ^^>Hil?L2 6, 2 
7, 2 8, 2 9 0rtffi^H»««:JH[SrJgfi8UTV>/ < CV\ 

6, 1 1 £7£/&LTl^S 0 *ixe>^S*S3"t-5&« 

[0090] ^'Bte^A'* ioia (coi^-cuiwf-n 

*«SM<o»^«#W\ i2i^$^i:or^ 
So »I#^oy^rt»tett, (B) fc»i-J:3fc» n 

^ ^ i <D&m<Dmm&m 3 i:d>itt, rtasKuriia 3 

4, 3 5 Sr7gJ5fcLT^t\ -t<£>Jtii?L 3 4, 3 5(Z)rt® 
TE10 1^-K^«g^li3 6, 3 7 
40 SrKttTV^*. w^«JS^J:9, 2oo«T-tt«6, 7 
* AU*« -T S 2 W«iiiA4»tt«: 

14f±> 2ao*jaoftfifl8»i8^ffW:iorS 
#>S 0 _ba!^>^i:ti. t5-o©Rt*7^/^10 1 

b tcov>-c t>iRitR"e&5o 

[0 0 9 1 ] (A) ^*3*t5R*#7-f/U# 1 0 lit 
±ffiRt*7>f^l0 1 a, 1 0 1 b £Mffiffl±-?Wz 

50 kwcv^vv z<oxo^. teioi y<D2Wt(D 
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1 8 0*-CfP»S-fr«rfcJcJ:9, *F«AfcB*3!a>W« 

1 0 l^flei L-Ctt, TE2 0 1 j e-K©2B©*«a 

[0092] 01 6 tt, Ell 5^Ttfi7>rtl 0 2 
bW$nt£74si<* l 0 1 ^frfl^TW/fcLfcrv^-S 

fcT^rt l o 2 ^m^/i-* l o l fc*r»&- -ft 

^ffi0 2o(D^S®^r>"7 i *t-(D^^m®3 2, 3 
3 |C*JX**L*51 £ it t> <D T S B 
[0 0 9 3] wO^it^J: *) , TEM*— K©#«*tf 

[0094] 01 5*3j:tflgi 6 jc^ufctfy-cte, 

tt7^*te2oa>«mt*6. l l fcMtt, -tJxSrV 

^12 1, 2 2*-ecO««a*TE 2 0 1 Kt?*li 
~tZ<DX, ¥»Affl*^««^ffl^5r 

So 

[0 0 9 5] £fc, ±a£Lfc«-Cfc\ ^/U^SBfCTE 
[0 0 9 6] £fc, ±SEbfc«-CI±. TU^SUftcOT^ 

l<oWH»«Bf+5fii:, 
[0097] fc*5, ^sitftyDy^tcryftS 

[0098] zt>\z y m9{C7F\^ftT>'7"-rmwtmm 

[0 0 9 9] iSfcl^ ±|HW«ft7-<^^*^:liR«ft7 sf 

U-d p x t M(tr yr a n t 5 r ^t 1 -J-giB 

T'fc^o BPFa, BPF b, B P F c (i-^H^tlffir* 
AMP a, AMP btt-fcJvenWIlEl 
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ft* MIXa, MlXbf^tlfn^^t, OSCIi* 
>U — D I V(i^«*-CfcS« M I X a liD I 

F -?mm U BPFa tt5H«ja«!BcO»«^^«:5iia s 
■£\ AMPa|j;Ch^l^tiiLrDPX$rjMANT 
J^aHf-*-*. AMPbttDPX^&oS««f«:*(i 

i&co^£iI]®£ii:5 e MlXbliBPFcJ:!)ffl**ix 

10 I F Srffi;^ 3 Q 

[0 10 0] 01 7 ^^Lfc^^U^D PXMx. 
tiT^'r-rmWik ITft 0 1 4f^Lfc*llig<D-7^-7 p 

[0101] 

20 rfflv>S4i^^{i, 7yrt^f)^f«lf^7^;^ 

[0102] ufc^or, mm<n*¥ffi-¥m&m&& 

*s it 5 X4R± tf> £ B8ttS|8 /Mb S K S o 

[0 10 3] Z<D&W\Z£tl\^ ^/2#1B»*5 

[0104] tut, ffimfty*?? 

i:»fl«tR»t**l»i(t!|lll«j^T*rtt « ^ 
let*, iS«jte-ifi^F*«l**M4*r*"*-«/hfflor^ 

[0 10 5] rOj&BHlCfcfttf, ^/V^SM* 

40 3r^<fc9, TEM^-K^gSW7^/^^« 
[0 10 6] 4fc, r^^tcj:^^ llft:7^;v^ 

[0107] r<7)5lW^J:tttf, ^®ft^^/^^ 

so m^mtiUk^mnnr^-rk^mw^mr^^kK 
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So 

[0108] ifefc, r^wH^ijxtf, ¥MSryr 

7 ^ /u* t i <c 60 10 

[0109] rcosiw^tu^ fMiryf 

[0110] r^^i^ntf. ^ffifemr^T 

riWJ, ffifettfc^^— ^t-Ka^r^-^feJ: 20 

[0 111] ro*WK:J:^tf % /hS«*-e5fcj£ 

[Hlffi^lH^^IttM] 

[01] ^lO^^ftg^^rv^^S^^ffilU^ 
J:V*fllBlKia 

[02] »2co^jfi^«g^«5r^x^3gs^ 5 PffiEi*3 
0 

[B4] ^4co^Jte^ffi^5r^7 i ^B^^<ffi[Hjss 
0 

[05] MstDHJS^ffi^^r^^a^aiHiK 
0 

[B6] »6©jiit»iBic«5r^-*-asii©*«isiis 
0 

[H7] *7<D||j»*tt^«ST^-^3Sll^«««r« 

1-0 

[0 8] m8<Dmmmmz&zT>T-rmm-em^z>K 40 

[0 9] *9co*j«»*te«sr^^tt*^«»« 
0 
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[010] mi O^XJUHBKHcWsrv^-^SSBo^HR 

[01 1] mi i^»ffii:i5ryftll(0^« 
*«■ 

[01 2] mi 2coHJS«ffi(c^5rv-r^B^« 
&«0 

[01 3] mi 3<DmmMm\cmzT>>7 L i-mmz.$5rt 

[014] ^ryftis^^tiB 

[01 5] mi 4<Dnmj&miz&z>T>7"i-msi-em^ 

W®0 

[016] nr^y-j-si*o#HM»*B 

[01 7] mi 5o**«tt^««a««i<o««sr«i- 

[^*^ift^] 

1 

3-*M»# 
4 — p^agft: 

5 - te&mnm 

6- 9, 11 -c^mji 

10, 2 0-^M^7^1S 

1 3, 2 3, 2 

2 1, 2 2-ffc 

2 6, 2 7, 2 8, 2 9-fM 

3 o-mmft7*y? 

3 1 -«C*Mt« 
3 2,3 

3 4, 3 5-1M 

3 6, 3 

4 0 -flhttt&K 

4 1 -&*mm 

4 2, 4 3 -iHK 

5 o-^-zryft 

5 1 -^>r#— ;wryft 
1 0 o-r^-r^asa 
101 -^sfr^^/v^ 

10 2 -T^i- 
P 1 0-^?««? 

Pll, P12, P21, P2 2- ¥Wf 
R10. R20-A/2 

Rll, R12, R21, K22~X/A^U^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna system 
that eliminates problems resulting from individual provision 
of an antenna and a filter directly connected thereto and 
from individual provision of an unbalanced-balanced 
converter. 

SOLUTION: Inner conductor forming holes 2a, 2b are 
provided in a dielectric block 1 to configure a dielectric filter 
101 provided with a 7J2 resonator whose both ends are 
open, a radiation electrode 34 and terminal electrodes 32, 
33 are formed to a dielectric block 30 to configure the 
antenna 102. Joining the antenna 102 and the dielectric filter 
101 configures the antenna system provided with the 
antenna with balanced feeding that receives/outputs signals 
in an unbalanced state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Open wide the both ends of the 1st resonator which opens the both ends of lambda / 2TEM 
resonator wide, and changes, and two connected lambda / 4TEM resonators, and change. Or it has the 2nd 
resonator which opens the both ends of lambda / 2TEM resonator wide, and changes. Antenna equipment 
which constituted the part which combines with the unbalance I/O section and the 2nd resonator the part 
which is made to combine the 1st and the 2nd resonator and is combined near the open end of the 1st 
resonator from a filter made into the balanced I/O section, and a balanced electric supply antenna combined 
with said balanced I/O section. 

[Claim 2] The 1st resonator which short-circuits the both ends of two connected lambda / 4TEM resonators, 
changes, or short-circuits the both ends of lambda / 2TEM resonator, and changes, Open the both ends of 
two connected lambda / 4TEM resonators wide, change, or open the both ends of lambda / 2TEM resonator 
wide, and change. The filter which makes the part which combines with the unbalance I/O section and the 
2nd resonator the part which is equipped with the 2nd resonator, is made to combine the 1st and the 2nd 
resonator, and is combined near [ equivalent ] the open end of the 1st resonator the balanced I/O section, 
Antenna equipment constituted from a balanced electric supply antenna combined with said balanced I/O 
section. 

[Claim 3] Open wide the both ends of the 1st resonator which consists of lambda / 4TEM resonator which 
short-circuited the end, and two connected lambda / 4TEM resonators, and change. Or it has the 2nd 
resonator which opens the both ends of lambda / 2TEM resonator wide, and changes. Antenna equipment 
which constituted the part which combines with the unbalance I/O section and the 2nd resonator the part 
which is made to combine the 1st and the 2nd resonator and is combined near the open end of the 1st 
resonator from a filter made into the balanced I/O section, and a balanced electric supply antenna combined 
with said balanced I/O section. 

[Claim 4] The 1st resonator which opens the both ends of two connected lambda / 4TEM resonators wide, 
changes, or opens the both ends of lambda / 2TEM resonator wide, and changes, Open the both ends of two 
connected lambda / 4TEM resonators wide, change, or open the both ends of lambda / 2TEM resonator 
wide, and change. The filter which makes the part which combines the part which is equipped with the 2nd 
resonator, is made to combine the 1st and the 2nd resonator, and is combined near the open end of the 1st 
resonator the 1st balanced I/O section and near the open end of the 2nd resonator the 2nd balanced I/O 
section, Antenna equipment constituted from a balanced electric supply antenna combined with said 1st or 
2nd balanced I/O section. 

[Claim 5] It is antenna equipment given in either among claims 1-4 which constituted the aforementioned 
lambda / 2TEM resonator, and the aforementioned aforementioned lambda / 4TEM resonator from a 
microstrip line or the strip line, respectively. 

[Claim 6] the aforementioned lambda / 2TEM resonator, and the aforementioned aforementioned lambda / 
4TEM resonator — respectively — a dielectric block — a conductor — the inside of claims 1-4 which 
constituted the film from a dielectric coaxial resonator which prepares and changes — antenna equipment 
given in either. 

[Claim 7] the external surface of the dielectric block which resonates in the modes other than the TEM mode 
— a conductor — the antenna equipment constituted from a filter which has the balanced I/O section 
combined with this resonator including the resonator which forms the film and changes, and a balanced 
electric supply antenna combined with said balanced I/O section. 

[Claim 8] It is antenna equipment given in either among claims 1-7 which used said dielectric filter as the 
dielectric duplexer which consists of a transmitting filter and a receiving filter. 

[Claim 9] It is antenna equipment given in either among claims 1-8 which connected the balanced I/O 
section and said balanced electric supply antenna of said dielectric filter on the track on a substrate. 



[Claim 10] It is antenna equipment given in either among claims 1-9 which joined said dielectric filter and 
said balanced electric supply antenna, and carried out direct continuation of the balanced I/O section and 
said balanced electric supply antenna of said dielectric filter. 

[Claim 1 1] It is antenna equipment given in either among claims 1-10 which constituted said balanced 
electric supply antenna in the dielectric block in which the terminal for balanced electric supply was formed 
outside. 

[Claim 12] Antenna equipment according to claim 6 or 7 which constituted said balanced electric supply 
antenna and said dielectric filter in the dielectric block of one. 

[Claim 13] Antenna equipment according to claim 12 with which said balanced electric supply antenna 
section differs in the effective dielectric constant of said dielectric block from said dielectric filter section. 
[Claim 14] The transmitter which equipped either with the antenna equipment of a publication among 
claims 1-13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter using antenna equipment and it equipped 

with the balanced electric supply antenna. 

[0002] 

[Description of the Prior Art] In mobile communication system in recent years, especially the transmitter 
(portable telephone) of TDMA of TDD (Time Division Duplex), the thing of a configuration of that an 
antenna is connected to a direct filter is increasing in the RF circuit section. 

[0003] On the other hand, as an antenna with which the terminal of mobile communication system is 
equipped, since the element of the half- wave length is used for the loop antenna or the half- wave length 
dipole antenna, it is hard to be influenced from the outside and the property stabilized compared with the 
antenna of a quarter- wave length mold is easy to be acquired. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned loop antenna or a half-wave 
length dipole antenna, since it is the balanced electric supply antenna with which the output from an antenna 
is balancing, an unbalance-balanced converter (balun) is needed for connection with the high frequency 
circuit handling an unbalance signal. 

[0005] With the structure using such an unbalance-balanced converter, components mark increased and 
there was a problem the occupancy area on a substrate not only increases, but that conversion loss arose. 
[0006] The purpose of this invention is to offer the antenna equipment and the transmitter which solved the 
problem by preparing the above-mentioned balun according to an individual. 

[0007] Other purposes of this invention are to contraction-ize the tooth space which the filter part by which 
direct continuation is carried out to the above-mentioned antenna and it takes, and offer the antenna 
equipment and the transmitter it enabled it to miniaturize in the whole. 
[0008] 

[Means for Solving the Problem] The 1st resonator which the antenna equipment of this invention opens the 
both ends of lambda / 2TEM resonator wide, and changes, Open the both ends of two connected lambda / 
4TEM resonators wide, change, or open the both ends of lambda / 2TEM resonator wide, and change. The 
part which combines with the unbalance I/O section and the 2nd resonator the part which is equipped with 
the 2nd resonator, is made to combine the 1st and the 2nd resonator, and is combined near the open end of 
the 1st resonator consists of a filter made into the balanced I/O section, and a balanced electric supply 
antenna combined with said balanced I/O section. 

[0009] Moreover, the 1st resonator which the antenna equipment of this invention short-circuits the both 
ends of two connected lambda / 4TEM resonators, and changes, or short-circuits the both ends of lambda / 
2TEM resonator, and changes, Open the both ends of two connected lambda / 4TEM resonators wide, 
change, or open the both ends of lambda / 2TEM resonator wide, and change. The part which combines with 
the unbalance I/O section and the 2nd resonator the part which is equipped with the 2nd resonator, is made 
to combine the 1st and the 2nd resonator, and is combined near [ equivalent ] the open end of the 1st 
resonator consists of a filter made into the balanced I/O section, and a balanced electric supply antenna 
combined with said balanced I/O section. 

[0010] Moreover, the 1st resonator which consists of lambda / 4TEM resonator with which the antenna 
equipment of this invention connected the end too hastily, Open the both ends of two connected lambda / 
4TEM resonators wide, change, or open the both ends of lambda / 2TEM resonator wide, and change. The 
part which combines with the unbalance I/O section and the 2nd resonator the part which is equipped with 
the 2nd resonator, is made to combine the 1st and the 2nd resonator, and is combined near the open end of 



the 1st resonator consists of a filter made into the balanced I/O section, and a balanced electric supply 
antenna combined with said balanced I/O section. 

[001 1] Moreover, the 1st resonator which the antenna equipment of this invention opens the both ends of 
two connected lambda / 4TEM resonators wide, and changes, or opens the both ends of lambda / 2TEM 
resonator wide, and changes, Open the both ends of two connected lambda / 4TEM resonators wide, change, 
or open the both ends of lambda / 2TEM resonator wide, and change. The filter which makes the part which 
combines the part which is equipped with the 2nd resonator, is made to combine the 1st and the 2nd 
resonator, and is combined near the open end of the 1st resonator the 1st balanced I/O section and near the 
open end of the 2nd resonator the 2nd balanced I/O section, It constitutes from a balanced electric supply 
antenna combined with said 1st or 2nd balanced I/O section. 

[0012] According to such structures, while performing imbalance-balance conversion, passage or 
attenuation of a predetermined frequency band is made to perform using the imbalance I/O section and the 
balanced I/O section, and balanced electric supply is performed to an antenna. That is, when using as 
receiving-antenna equipment, the balanced signal from an antenna is outputted as an unbalance signal 
through a filter. On the contrary, when using as transmitting antenna equipment, an unbalance signal is 
inputted, through a filter, balanced electric supply is carried out and an electromagnetic wave is emitted to 
an antenna. 

[0013] Therefore, since the imbalance-balanced converter of dedication becomes unnecessary and the filter 
and the antenna are unified, while components mark are reduced, occupancy area on the substrate in a 
transmitter is contraction-ized. 

[0014] or it constitutes the above-mentioned lambda / 2TEM resonator, and lambda / 4TEM resonator from 
a microstrip line, respectively — a dielectric block — a conductor — the film consists of dielectric coaxial 
resonators which prepare and change. 

[0015] moreover, the external surface of a dielectric block on which the antenna equipment of this invention 
resonates in the modes other than the TEM mode — a conductor — it constitutes from a filter which has the 
balanced I/O section combined with this resonator, and a balanced electric supply antenna combined with 
said balanced I/O section including the resonator which forms the film and changes. Suppose that it is usable 
by this configuration also in the RF band which a filter cannot constitute from a resonator of the TEM mode 
easily. 

[0016] Moreover, this invention constitutes a dielectric dup lexer with the above-mentioned dielectric filter, 
and obtains the antenna equipment of dielectric duplexer one apparatus. 

[0017] Moreover, the antenna equipment of this invention unifies a dielectric filter and an antenna by 
connecting the balanced I/O section and said balanced electric supply antenna of said dielectric filter on the 
track on a substrate. For example, in case this antenna equipment is mounted on the circuit board of a 
transmitter, the terminal which prepared the terminal prepared in the substrate of antenna equipment in the 
substrate of a transmitter is made to flow. 

[0018] Moreover, the antenna equipment of this invention joins said dielectric filter and said balanced 
electric supply antenna, and carries out direct continuation of the balanced I/O section and the antenna of a 
dielectric filter. Unification is made possible, without enabling it to manufacture a dielectric filter and an 
antenna according to an individual, respectively, and using other components, such as a substrate, according 
to this structure. 

[0019] Moreover, the antenna equipment of this invention constitutes said balanced electric supply antenna 
in dielectric block in which the balanced electric supply terminal was formed outside. Thereby, loading of 
the antenna to a substrate top is made easy. Or junction of an antenna in the dielectric filter prepared in the 
dielectric block is made easy. 

[0020] Moreover, the antenna equipment of this invention constitutes said balanced electric supply antenna 
and said dielectric filter in the dielectric block of one. This reduces components mark and the occupancy 
area to the substrate top of a transmitter is reduced sharply. 

[0021] Furthermore, the antenna equipment of this invention shall be with the balanced electric supply 
antenna section and the dielectric filter section in said dielectric block of one, and shall differ the effective 
dielectric constant of a dielectric block. It enables it to constitute the dielectric filter which constituted the 
antenna and the filter, respectively and applied them to the antenna efficient to the limited tooth space, and 
the predetermined frequency band to the dielectric block which has the optimal specific inductive capacity 
in each of the antenna section and the dielectric filter section by this. 

[0022] The transmitter of this invention is constituted using the above-mentioned antenna equipment. The 

transmitter which was excellent in stability by this with the small light weight is obtained. 

[0023] 



[Embodiment of the Invention] The configuration of the antenna equipment concerning the 1st operation 
gestalt of this invention is explained with reference to drawing 1 and drawing 2 . Drawing 1 is the top view 
of antenna equipment. 10 and 20 are stripline electrodes, respectively and are carrying out contiguity 
arrangement mutually on the top face of the dielectric substrate 40 here. Forming the grand electrode of the 
whole abbreviation surface in the inferior surface of tongue of the dielectric substrate 40, this dielectric 
substrate 40, the stripline electrodes 10 and 20, and a grand electrode constitute the microstrip line 
resonator, respectively. The stripline electrodes 10 and 20 are thin in a center section, enlarge relatively 
stripline inter-electrode electrostatic capacity by the side of an open end by making thick a both-ends side 
(open end side) compared with equivalent short circuit one end (center section), give a difference to the 
resonance frequency of an odd symmetric mode and even symmetric mode, and carry out capacitive 
association of between resonators. 13, 23, and 24 are terminal electrodes, respectively. Electrostatic capacity 
is formed between one open end of the stripline electrode 10, and the terminal electrode 13. Moreover, 
electrostatic capacity is produced, respectively between the open end of both stripline electrodes 20, and the 
terminal electrodes 23 and 24. The loop antenna 50 is connected to the terminal electrodes 23 and 24. 
[0024] (B) of drawing 1 is the representative circuit schematic of the above-mentioned antenna equipment. 
R10 and R20 are lambda/2 resonators of the both-ends disconnection by the stripline electrodes 10 and 20 
shown in (A) here. The electrostatic capacity which produces CI 1 between the stripline electrode 10 and the 
terminal electrode 13, and C21 and C22 are electrostatic capacity produced between the stripline electrode 
20 and the terminal electrodes 23 and 24, respectively. 

[0025] Direct continuation is carried out to the RF circuit handling a balanced signal, without using the 
balun as an unbalance-balanced converter, when forming the above-mentioned antenna equipment in the 
antenna part of a transmitter. 

[0026] If a signal is inputted from Terminal A in (B) of drawing 1 , since it combines with it, and the 
polarity of the potential of the both ends of lambda/2 resonator R10 will be reversed and it will combine 
with lambda/2 resonator R20 with the potential difference, the output [ each ] from which a phase differs 
about 180 degrees which had a filter shape in the output terminals B and C is obtained. That is, A will act as 
a balanced output terminal, and will have [ an unbalanced input terminal, and B and C ] a band pass mold 
filter shape by resonators R10 and R20 between this I/O. In addition, since capacitive association is carried 
out between a resonator R10 and R20 as mentioned above, it becomes the property which equipped the low- 
pass side of a passband with the attenuation pole. Thus, balanced electric supply is made by the loop antenna 
50, and an electromagnetic wave is transmitted to it. 

[0027] On the contrary, when using a loop antenna 50 as a transmitting antenna, the balanced signal 
outputted from a loop antenna 50 is supplied between terminal B-C, a resonator R20 resonates as lambda/2 
resonator, and an unbalance signal is outputted from the terminal A of the resonator R10 combined with 
this. That is, B and C will act as an unbalance output terminal, and will have [ a balanced input terminal and 
A ] a band pass mold filter shape by resonators R20 and R10 between this I/O. 

[0028] Next, the configuration of the antenna equipment concerning the 2nd operation gestalt is explained 
with reference to drawing 2 . 

[0029] Drawing 2 is the top view of antenna equipment. 10 and 20 are stripline electrodes, respectively and 
are carrying out contiguity arrangement mutually on the top face of the dielectric substrate 40 here. Forming 
the grand electrode of the whole abbreviation surface in the inferior surface of tongue of the dielectric 
substrate 40, this dielectric substrate 40, the stripline electrodes 10 and 20, and a grand electrode constitute 
the microstrip line resonator, respectively. GND is the grand electrode formed in the top face of the 
dielectric substrate 40. S is a through hole and has connected the center section of the stripline electrode 20 
to the grand electrode of the inferior surface of tongue of the dielectric substrate 40 electrically. 13, 23, and 
24 are terminal electrodes, respectively, are producing electrostatic capacity near [ one ] the open end of the 
stripline electrode 10, and between the terminal electrode 13, and are producing electrostatic capacity, 
respectively near the open end of both stripline electrodes 20, and between the terminal electrodes 23 and 
24. The loop antenna 50 is connected to the terminal electrodes 23 and 24. 

[0030] With this antenna equipment, the 1st resonator R10 and 2nd resonator R21 and R22 cany out 
inductive association like the equal circuit shown in (B) of drawing 2 with the electrostatic capacity between 
both the open ends of a resonator R10, and a gland, and the electrostatic capacity between each open end 
and gland of resonators R21 and R22. 

[0031] If a signal is inputted from Terminal A in (B) of drawing 2 , since it combines with it, and the 
polarity of the potential of the both ends of lambda/2 resonator R10 will be reversed and it will combine 
with lambda/2 resonator R20 with the potential difference, the output [ each ] from which a phase differs 
about 180 degrees which had a filter shape in the output terminals B and C is obtained. That is, A will act as 



a balanced output terminal, and will have [ an unbalanced input terminal, and B and C ] a band pass mold 
filter shape by resonators RIO and R20 between this I/O. In addition, since inductive association is carried 
out between a resonator RIO and R20 as mentioned above, it becomes the property which equipped the high 
region side of a passband with the attenuation pole. Thus, balanced electric supply is made by the loop 
antenna 50, and an electromagnetic wave is transmitted to it. 

[0032] On the contrary, when using a loop antenna 50 as a transmitting antenna, the balanced signal 
outputted from a loop antenna 50 is supplied between terminal B-C, a resonator R20 resonates as lambda/2 
resonator, and an unbalance signal is outputted from the terminal A of the resonator R10 combined with 
this. That is, B and C will act as an imbalance output terminal, and will have [ a balanced input terminal and 
A ] a band pass mold filter shape by resonators R20 and R10 between this I/O. 

[0033] Next, they are shown in drawing 3 - drawing 6 , using some examples of a configuration of antenna 
equipment as a representative circuit schematic. 

[0034] (A) of drawing 3 and (B) are the examples of a configuration corresponding to claim 1. All are 
equipped with the unbalance terminal P10 and the unbalance terminals P21 and P22, and have connected the 
balanced electric supply antenna to the balanced terminals P21 and P22. 

[0035] In (A) of drawing 3 , R10 is lambda/2 resonator which made both ends open wide, and acts as the 1st 
resonator. R20 is lambda/2 resonator which made both ends open wide, and acts as the 2nd resonator. The 
electrostatic capacity which produced C10 between the unbalance terminal P10 and the 1st resonator, and 
C21 and C22 are the electrostatic capacity produced between the 2nd resonator and a balanced electric 
supply antenna. 

[0036] Here, since it combines with it, and the polarity of the potential of the both ends of lambda/2 
resonator R10 will be reversed and it will combine with lambda/2 resonator R20 with the potential 
difference if a signal is inputted from the unbalance terminal P10 when using an antenna as a transmitting 
antenna, the output from which a phase differs about 180 degrees for which it had a filter shape in the 
balanced terminals P21 and P22 is obtained. Thus, balanced electric supply is made by the antenna and an 
electromagnetic wave is transmitted to it. 

[0037] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, a resonator R20 resonates as lambda/2 resonator, and 
an unbalance signal is outputted from the terminal P10 of the resonator R10 combined with this. 
[0038] In (B) of drawing 3 , R10 is lambda/2 resonator which made both ends open wide, and acts as the 1st 
resonator. R21 and R22 are lambda/4 resonators which were made to open an edge wide, respectively on the 
other hand, were made to connect another side edges (making it continue), and used the connection as the 
equivalent short circuit edge or the substantial short circuit edge. These two lambda/4 connected resonators 
act as the 2nd resonator. Since the node of R21 and R22 serves as touch-down potential equivalent as 
mentioned above, even if it actually grounds, it is not necessary to ground. 

[0039] In addition, the electrostatic capacity which produced C10 between the unbalance terminal P10 and 
the 1st resonator, and C21 and C22 are the electrostatic capacity produced between the 2nd resonator and a 
balanced electric supply antenna. 

[0040] Since it will combine with it, the polarity of the potential of the both ends of lambda/2 resonator R10 
will be reversed and it will combine with two lambda/4 connected resonators R21 and R22 here with the 
potential difference if a signal is inputted from the unbalance terminal P10 when using an antenna as a 
transmitting antenna, the output from which a phase differs about 1 80 degrees which had a filter shape in the 
balanced terminals P21 and P22 is obtained. Thus, balanced electric supply is made by the antenna and an 
electromagnetic wave is transmitted to it. 

[0041] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, two connected resonators R21 and R22 resonate as 
lambda/4 resonator, and an unbalance signal is outputted from the terminal P10 of the resonator R10 
combined with this. 

[0042] Drawing 4 is an example of a configuration corresponding to claim 2. Unlike what was shown in 
drawing 3 , the both ends of the 1st resonator are short-circuited in this example. Therefore, the center 
section of the 1st resonator serves as an equivalent open end. That equivalent open end is made into the 
unbalance I/O section in this example. 

[0043] That is, in (A), R10 is lambda/2 resonator made to short-circuit both ends, and acts as the 1st 
resonator. R20 is lambda/2 resonator which made both ends open wide, and acts as the 2nd resonator. The 
electrostatic capacity which produced C10 between the unbalance terminal P10 and the 1st resonator, and 
C21 and C22 are the electrostatic capacity produced between the 2nd resonator and a balanced electric 
supply antenna. 



•[0044] Here, if a signal is inputted from the unbalance terminal P10 when using an antenna as a transmitting 
antenna, it combines with it, and a resonator RIO will resonate lambda/2, and the resonator R20 combined 
with this will also resonate lambda/2. Consequently, the output from which a phase differs about 180 
degrees for which it had a filter shape in the balanced terminals P21 and P22 is obtained. Thus, balanced 
electric supply is made by the antenna and an electromagnetic wave is transmitted to it. 
[0045] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, a resonator R20 resonates lambda/2, and an unbalance 
signal is outputted from the terminal P10 of the resonator R10 combined with this. 
[0046] In (B), Rl 1 and R12 are lambda/4 resonators made to short-circuit an end, respectively, and have 
connected another side edges. These two connected resonators Rl 1 and R12 act as the 1st resonator. R20 is 
lambda/2 resonator which made both ends open wide, and acts as the 2nd resonator. The electrostatic 
capacity which produced C10 between the unbalance terminal P10 and the 1st resonator, and C21 and C22 
are the electrostatic capacity produced between the 2nd resonator and a balanced electric supply antenna. 
[0047] Here, if a signal is inputted from the unbalance terminal P10 when using an antenna as a transmitting 
antenna, it combines with it, and resonators Rl 1 and R12 will resonate lambda/4, respectively, and the 
resonator R20 combined with this will resonate lambda/2. Consequently, the output from which a phase 
differs about 180 degrees for which it had a filter shape in the balanced terminals P21 and P22 is obtained. 
Thus, balanced electric supply is made by the antenna and an electromagnetic wave is transmitted to it. 
[0048] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, a resonator R20 resonates lambda/2, and an unbalance 
signal is outputted from the terminal P10 of the resonators Rl 1 and R12 combined with this. 
[0049] In (C), R10 is lambda/2 resonator made to short-circuit both ends, and acts as the 1st resonator. R21 
and R22 are lambda/4 resonators which made each end open wide, and have connected another side edges. 
These connected resonators R21 and R22 act as the 2nd resonator. In addition, since the node of R21 and 
R22 serves as touch-down potential equivalent, even if it actually grounds, it is not necessary to ground. 
[0050] The electrostatic capacity which produced C10 between the unbalance terminal P10 and the 1st 
resonator, and C21 and C22 are the electrostatic capacity produced between the 2nd resonator and a 
balanced electric supply antenna. 

[0051] Here, if a signal is inputted from the unbalance terminal P10 when using an antenna as a transmitting 
antenna, it combines with it, and a resonator R10 will resonate lambda/2, and the resonators R21 and R22 
combined with this will resonate lambda/4, respectively. Consequently, the output from which a phase 
differs about 180 degrees for which it had a filter shape in the balanced terminals P21 and P22 is obtained. 
Thus, balanced electric supply is made by the antenna and an electromagnetic wave is transmitted to it. 
[0052] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, resonators R21 and R22 resonate lambda/4, 
respectively, and an unbalance signal is outputted from the terminal PI 0 of the resonator R10 combined 
with this. 

[0053] In (D), Rl 1 and R12 are lambda/4 resonators made to short-circuit an end, respectively, and have 
connected another side edges. These two connected resonators Rl 1 and R12 act as the 1st resonator. R21 
and R22 are lambda/4 resonators which made each end open wide, and have connected another side edges. 
These connected resonators R21 and R22 act as the 2nd resonator. In addition, since the node of R21 and 
R22 serves as touch-down potential equivalent, even if it actually grounds, it is not necessary to ground. The 
electrostatic capacity which produced C10 between the unbalance terminal P10 and the 1st resonator, and 
C21 and C22 are the electrostatic capacity produced between the 2nd resonator and a balanced electric 
supply antenna. 

[0054] Here, if a signal is inputted from the unbalance terminal P10 when using an antenna as a transmitting 
antenna, it combines with it, and resonators Rl 1 and R12 will resonate lambda/4, respectively, and the 
resonators R21 and R22 combined with this will also resonate lambda/4, respectively. Consequently, the 
output from which a phase differs about 1 80 degrees for which it had a filter shape in the balanced terminals 
P21 and P22 is obtained. Thus, balanced electric supply is made by the antenna and an electromagnetic 
wave is transmitted to it. 

[0055] On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, resonators R21 and R22 resonate lambda/4, 
respectively, and an unbalance signal is outputted from the terminal P10 of the resonators Rl 1 and R12 
combined with this. 

[0056] Drawing 5 is an example of a configuration corresponding to claim 3. Differing from the example 
shown in drawing 3 is the point which used the 1st resonator as lambda/4 resonator of an end short circuit, 



and used as the unbalance terminal the terminal combined near [ the ] an open end. That is, in (A) - (D), RIO 
short-circuits an end edge, is lambda/4 resonator which made the other end open wide, and acts as the 1st 
resonator. Moreover, in (A) and (B), R20 is lambda/2 resonator which made both ends open wide, and acts 
as the 2nd resonator. Moreover, in (C) and (D), R21 and R22 are lambda/4 resonators which made each end 
open wide, and have connected another side edges. These connected resonators R21 and R22 act as the 2nd 
resonator. In addition, since the node of R21 and R22 serves as touch-down potential equivalent, even if it 
actually grounds, it is not necessary to ground. (A) In - (D), the electrostatic capacity which produced CIO 
between the unbalance terminal P10 and the 1st resonator, and C21 and C22 are the electrostatic capacity 
produced between the 2nd resonator and a balanced electric supply antenna. 

[0057] In (A) and (B), if a signal is inputted from the unbalance terminal P10 when using an antenna as a 
transmitting antenna, it combines with it, and a resonator RIO will resonate lambda/4, and the resonator R20 
combined with this will resonate lambda/2. Consequently, the output from which a phase differs about 180 
degrees for which it had a filter shape in the balanced terminals P21 and P22 is obtained. Thus, balanced 
electric supply is made by the antenna and an electromagnetic wave is transmitted to it. On the contrary, 
when using an antenna as a receiving antenna, the balanced signal outputted from an antenna is supplied 
between a terminal P21 and P22, a resonator R20 resonates lambda/2, and an unbalance signal is outputted 
from the terminal P10 of the resonator RIO combined with this. 

[0058] In (C) and (D), if a signal is inputted from the unbalance terminal P10 when using an antenna as a 
transmitting antenna, it combines with it, and a resonator R10 will resonate lambda/4, and the resonators 
R21 and R22 combined with this will resonate lambda/4, respectively. Consequently, the output from which 
a phase differs about 180 degrees for which it had a filter shape in the balanced terminals P21 and P22 is 
obtained. Thus, balanced electric supply is made by the antenna and an electromagnetic wave is transmitted 
to it. On the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an 
antenna is supplied between a terminal P21 and P22, a resonator R20 resonates lambda/2, and an unbalance 
signal is outputted from the terminal P10 of the resonator R10 combined with this. 

[0059] Drawing 6 is an example of a configuration corresponding to claim 4. Differing from the example 
shown in drawing 3 is the point which prepared two terminals combined, respectively near both-ends 
disconnection of the 1st resonator, made these the balanced terminal, and constituted the antenna equipment 
of balanced I/O. That is, in (A) and (C), R10 is lambda/2 resonator which made both ends open wide, and 
acts as the 1st resonator. In (B) and (D), on the other hand, Rl 1 and R12 make an edge open wide, 
respectively, it is lambda/4 resonator which connected another side edges, and these two resonators Rl 1 and 
R12 act as the 1st resonator. In addition, since the node of Rl 1 and R12 serves as touch-down potential 
equivalent, even if it actually grounds, it is not necessary to ground. In (A) and (B), R20 is lambda/2 
resonator of both-ends disconnection, and acts as the 2nd resonator. In (C) and (D), R21 and R22 are each 
resonator which was made to open an edge wide on the other hand, and connected another side edges, and 
these two resonators R21 and R22 act as the 2nd resonator. In addition, since the node of R21 and R22 
serves as touch-down potential equivalent, even if it actually grounds, it is not necessary to ground. 
Furthermore, the electrostatic capacity which produced CI 1 and C12 between the balanced terminals PI 1 
and P12 and the 1st resonator in (A) - (D), and C21 and C22 are the electrostatic capacity produced between 
the 2nd resonator and a balanced electric supply antenna. 

[0060] In (A), if a balanced signal is inputted from the balanced terminals PI 1 and P12 when using an 
antenna as a transmitting antenna, it combines with it, and a resonator R10 will resonate lambda/2, and the 
resonator R20 combined with this will resonate lambda/2. Consequently, the output from which a phase 
differs about 180 degrees for which it had a filter shape in the balanced terminals P21 and P22 is obtained. 
Thus, balanced electric supply is made by the antenna and an electromagnetic wave is transmitted to it. On 
the contrary, when using an antenna as a receiving antenna, the balanced signal outputted from an antenna is 
supplied between a terminal P21 and P22, a resonator R20 resonates lambda/2, and a balanced signal is 
outputted from the terminals PI 1 and P12 of the resonator R10 combined with this. 
[0061] In (B), if a balanced signal is inputted from the balanced terminals PI 1 and P12 when using an 
antenna as a transmitting antenna, it combines with it, and resonators Rl 1 and R12 will resonate lambda/4, 
respectively, and the resonator R20 combined with this will resonate lambda/2. Consequently, the output 
from which a phase differs about 180 degrees for which it had a filter shape in the balanced terminals P21 
and P22 is obtained. Thus, balanced electric supply is made by the antenna and an electromagnetic wave is 
transmitted to it. On the contrary, when using an antenna as a receiving antenna, the balanced signal 
outputted from an antenna is supplied between a terminal P21 and P22, a resonator R20 resonates lambda/2, 
and a balanced signal is outputted from the terminals PI 1 and P12 of the resonators Rl 1 and R12 combined 
with this. 



[O062] In (C), if a balanced signal is inputted from the balanced terminals PI 1 and P12 when using an 
antenna as a transmitting antenna, it combines with it, and a resonator RIO will resonate lambda/2, and the 
resonators R21 and R22 combined with this will resonate lambda/4, respectively. Consequently, the output 
from which a phase differs about 180 degrees for which it had a filter shape in the balanced terminals P21 
and P22 is obtained. Thus, balanced electric supply is made by the antenna and an electromagnetic wave is 
transmitted to it. On the contrary, when using an antenna as a receiving antenna, the balanced signal 
outputted from an antenna is supplied between a terminal P21 and P22, resonators R21 and R22 resonate 
lambda/4, respectively, and a balanced signal is outputted from the terminals PI 1 and P12 of the resonator 
RIO combined with this. 

[0063] In (D), if a balanced signal is inputted from the balanced terminals PI 1 and P12 when using an 
antenna as a transmitting antenna, it combines with it, and resonators Rl 1 and R12 will resonate lambda/4, 
respectively, and the resonators R21 and R22 combined with this will resonate lambda/4, respectively. 
Consequently, the output from which a phase differs about 180 degrees for which it had a filter shape in the 
balanced terminals P21 and P22 is obtained. Thus, balanced electric supply is made by the antenna and an 
electromagnetic wave is transmitted to it. On the contrary, when using an antenna as a receiving antenna, the 
balanced signal outputted from an antenna is supplied between a terminal P21 and P22, resonators R21 and 
R22 resonate lambda/4, respectively, the resonators Rl 1 and R12 combined with this resonate lambda/4, 
respectively, and a balanced signal is outputted from terminals PI 1 and PI 2. 
[0064] It acts as antenna equipment of balanced I/O as mentioned above. 

[0065] Next, the example of the antenna equipment using a dielectric block is explained with reference to 
drawing 7 . (A) of drawing 7 is the perspective view of the principal part of antenna equipment, and (B) is 
the sectional view. With the sense shown in (A) of drawing 7 , the field of the front left in drawing counters 
the circuit board in the case of the surface mount to the circuit board, the terminal electrodes 6, 7, and 8 are 
connected to the signal I/O electrode on the circuit board, and a conductor 3 is connected to the grand 
electrode on the circuit board outside. 

[0066] the dielectric block 1 — the whole — an abbreviation rectangular parallelepiped configuration — 
accomplishing — two — inner — a conductor — formation hole 2a and 2b are prepared. The conductor 3 is 
formed in other external surface (fourth page) except the end face of the upper and lower sides in drawing of 
the dielectric block 1 outside, respectively, inner — a conductor — the inside of formation hole 2a — inner — 
a conductor ~ 4a — preparing — inner — a conductor — the inside of formation hole 2b — inner — a conductor 

— 4b is formed, moreover — the external surface of the dielectric block 1 — inner — a conductor — the 
terminal electrode 6 which produces one near an edge and electrostatic capacity of 4a — inner — a conductor 

— separation formation of the terminal electrodes 7 and 8 which produce electrostatic capacity in between 
near the both ends of 4b, respectively is carried out from the conductor 3 outside, respectively. 

[0067] According to this structure, a conductor 3 constitutes one lambda/2 coaxial resonator conductor 4a, 
the dielectric block 1, and outside inside, and a conductor 3 constitutes another lambda/2 coaxial resonator 
conductor 4b, the dielectric block 1, and outside inside. Moreover, each ****** formation hole is changing 
the bore the open end side by equivalent short circuit one end (inside a conductor center section of the 
formation hole). According to this structure, between adjoining resonators carries out capacity coupling. 
Therefore, equivalent, the dielectric filter of drawing 7 is similarly expressed as what was shown in (B) of 
drawing 1 , and can be used as a dielectric filter which uses the terminal electrode 6 as an unbalance 
terminal, and uses the terminal electrodes 7 and 8 as a balanced terminal. In this example, the dipole antenna 
51 of the half- wave length is connected to the terminal electrodes 7 and 8 as a balanced terminal. 
[0068] In addition, although two steps of resonators were constituted from an example shown in drawing 7 , 
when forming three or more steps of resonators in a single dielectric block, the invention in this application 
can be applied similarly. 

[0069] although it was made to output and input by unbalance in the example shown in drawing 7 — the 
external surface of the dielectric block 1 ~ inner — a conductor — if the terminal electrode which carries out 
electrostatic-capacity association, respectively is prepared near both the open ends of 4a, an equal circuit can 
constitute the antenna equipment which can express as shown in (A) of drawing 6 . In that case, it can use as 
antenna equipment which has the filter of balanced I/O. 

[0070] Next, the example which constituted the antenna in the dielectric block is shown in drawing 8 . In 
drawing 8 , 102 forms the radiation electrode 31 in the top face in drawing, and it forms the terminal 
electrodes 32 and 33 in the dielectric block 30, applying it from the end face of the front right in drawing to 
at the bottom [ a part of ]. In addition, a grand electrode may be formed in at the bottom [ except the 
formation field of these terminal electrodes 32 and 33 / the whole abbreviation surface or some of] if 
needed. The terminal electrodes 32 and 33 are combined with near an open end and electrostatic capacity of 



the radiation electrode 3 1 . Moreover, distributed capacity arises between the radiation electrode 3 1 and a 
grand electrode at the bottom, and it acts as an antenna of a stripline mold. 

[0071] On the other hand, 101 is the dielectric filter which used the dielectric block, and consists of the 
same configuration as what was fundamentally shown by drawing 7 . namely, the dielectric block 1 — inner 
— a conductor — lambda/2 coaxial resonator of two steps of both-ends disconnection is constituted by 
preparing formation hole 2a and 2b and forming a conductor 3 outside outside, the terminal electrode 6 — 
inner — a conductor — it joins together with one near an open end and electrostatic capacity of a resonator by 
formation hole 2a. moreover, the terminal electrodes 7 and 8 — inner — a conductor — it combines with near 
both the open ends of the resonator by formation hole 2b with electrostatic capacity, respectively. 
[0072] By carrying out the junction unification of the above-mentioned antenna 102 and the dielectric filter 
101, it is made to flow through the terminal electrode 32, seven comrades, and 33 and 8 comrades, 
respectively, and the antenna equipment having an imbalance-balanced converter and a filter is constituted. 
[0073] Drawing 9 is the perspective view of other antenna equipments constituted using the dielectric filter 
and antenna which were shown in drawing 8 . As shown in this drawing, the antenna equipment as single 
components equipped with the unbalance-balanced converter and the filter is constituted by carrying the 
dielectric filter 101 and an antenna 102 in the dielectric substrate 40. That is, tracks 42 and 43 are formed in 
the dielectric substrate 40, and the terminal electrode (7, 8 which were shown in drawing 8 ) of the dielectric 
filter 101, and the terminal electrodes 32 and 33 of an antenna are connected through this track, respectively. 
Moreover, the terminal electrode 41 is formed in the dielectric substrate 40, and even the terminal electrode 
41 pulls out the terminal electrode 6 of the dielectric filter 101. 

[0074] Next, some examples which formed the dielectric filter and the antenna are explained to a single 
dielectric block with reference to drawing 10 - drawing 12 . the example shown in drawing 10 — the 
dielectric block 1 — an inside — inner — the conductor was formed — inner — a conductor — the dielectric 
filter section is constituted by preparing formation hole 2a and 2b and forming a conductor 3 and the 
terminal electrode 6 outside outside. Moreover, the antenna section is constituted by forming the radiation 
electrode 31 in the top face of the same dielectric block 1. The configuration of this dielectric filter section 
and the antenna section is the same as the configuration of the dielectric filter 101 and antenna 102 which 
were shown in drawing 8 . However, the electrode equivalent to the terminal electrodes 7, 8, 32, and 33 
shown in drawing 8 is not prepared in the interior of the dielectric block 1. therefore, near both the open 
ends of the radiation electrode 31 — inner — a conductor — near both the open ends of lambda/2 resonator of 
the both-ends disconnection by formation hole 2b carries out capacity coupling directly, respectively. 
[0075] In addition, you may make it the dielectric filter section in the dielectric block 1 differ in the 
effective dielectric constant from the antenna section. For example, at the time of shaping of the dielectric 
block 1, a dielectric ceramic ingredient with high specific inductive capacity and the comparatively low 
dielectric ceramic ingredient of specific inductive capacity are really fabricated, for example, the dielectric 
filter section and the field where specific inductive capacity is low are used for the field where specific 
inductive capacity is high as the antenna section. Or the antenna section and the field where specific 
inductive capacity is low are conversely used for the field where specific inductive capacity is high as the 
dielectric filter section. 

[0076] (A) of drawing 1 1 can be set in the appearance perspective view of antenna equipment, and (B) can 
be set to (A) — inner — a conductor — it is drawing of longitudinal section in the field which passes along the 
medial axis of a formation hole, the example shown in drawing 10 ~ inner — a conductor, although the 
effective area of the both ends of formation hole 2a and 2b was made into the open field which does not 
have a conductor 3 outside the example shown in this drawing 1 1 — inner — a conductor — the effective area 
of the both ends of formation hole 2a and 2b — outside — a conductor — forming — the interior near an 
effective area — the electrode agenesis section g — preparing — this part — inner — while making the both 
ends of a conductor 4 open wide, he is trying to produce stray capacity between conductors 3 (touch-down) 
an open end and outside this structure — inner — a conductor — lambda/2 resonator of two both-ends 
disconnection by formation hole 2a and 2b carries out inductive association, moreover, near both the open 
ends of the radiation electrode 31 of the antenna section inner — a conductor — the interior of formation 
hole 2b — inner — near the open end of a conductor carries out capacity coupling, respectively. 
[0077] the example shown in drawing 10 in the example shown in drawing 12 — differing — inner — a 
conductor — opening of formation hole 2a and 2b ~ inner — electrode 5for association a which continues 
from a conductor — doing 5b formation of, between resonators is combined with the electrostatic capacity 
between these electrode 5a-5b for association. Other configurations are the same as that of what was shown 
in drawing 10 . near both the open ends of the radiation electrode 31 of the antenna section — inner — a 
conductor — capacity coupling is carried out near the open end of formation hole 2b, respectively. 



[0078] Next, the configuration of the antenna equipment which prepared the dielectric duplexer is explained 
with reference to drawing 13 and drawing 14 . It is a sectional view in the field where (A) of drawing 13 
passes along the appearance perspective view of a dielectric duplexer part, and (B) passes along a part for 
each ****** formation pore. With the sense shown in (A) of drawing 13 , the field of the front left in 
drawing counters the circuit board in the case of the surface mount to the circuit board of a transmitter, the 
terminal electrodes 6 and 9 are connected to the signal I/O electrode on the circuit board, respectively, and a 
conductor 3 is connected to the grand electrode on the circuit board outside. 

[0079] the dielectric block 1 — the whole ~ an abbreviation rectangular parallelepiped configuration — 
accomplishing — six — inner — a conductor — formation hole 2a, 2b, and 2c, 2d, 2e, and 2f are prepared. 
Moreover, the conductor 3 is formed in other external surface (fourth page) except the end face of the upper 
and lower sides in drawing of the dielectric block 1 outside, respectively, inner — a conductor — a formation 
holes [ 2a-2f ] inside — inner — Conductors 4a-4f are formed, respectively. Moreover, the terminal 
electrodes 6 and 9 which produce electrostatic capacity inside in between Conductors [ 4a and 4f ] near 
[ one / each ] an edge are formed in the external surface of the dielectric block 1. 

[0080] lambda/2 coaxial resonator is constituted with a conductor 3 inside by this structure, respectively 
Conductors 4a-4f, and the dielectric block 1 and outside. 

[0081] This uses the resonator by Conductors 4d, 4e, and 4f as a receiving filter in the above in the above, 
using the resonator by Conductors 4a, 4b, and 4c as a transmitting filter. In that case, the sending-signal 
input terminal of unbalance and the terminal electrode 9 are used for the terminal electrode 6 as an input- 
signal output terminal of unbalance. 

[0082] (A) of drawing 14 is a perspective view showing other external surface of the above-mentioned 
dielectric duplexer part. Here, the terminal electrodes 7 and 8 are formed in the location which carries out 
capacity coupling to Conductors [ 4c and 4d ] near an open end, respectively while it was shown in (B) of 
drawing 13 . 

[0083] (B) of drawing 14 shows the condition of having joined the antenna 102 to the upper part of a 
dielectric block, from the condition shown in (A). The configuration of an antenna 102 is the same as that of 
what was shown in drawing 8 , and abbreviation. According to this structure, near both the open ends of the 
radiation electrode 3 1 carries out capacity coupling to the terminal electrodes 7 and 8 of a dielectric 
duplexer, respectively. 

[0084] Thus, the sending signal of unbalance is inputted and the antenna equipment which consists of the 
dielectric duplexer which outputs the input signal of unbalance, and a balanced electric supply antenna is 
constituted. 

[0085] In addition, although the dielectric filter or the dielectric duplexer was constituted from the dielectric 
filter and dielectric duplexer which were shown above by constituting a coaxial resonator in a single 
dielectric block, what formed the conductor inside may be joined to the dielectric substrate which formed 
the slot beforehand, a coaxial resonator may be formed, and, thereby, a dielectric filter or a dielectric 
duplexer may be constituted. 

[0086] Moreover, in the example shown in drawing 14 , although the junction unification of the antenna 
section and the dielectric duplexer section was carried out, the antenna section and the duplexer section may 
be prepared in a single dielectric block like what was shown in drawing 10 . 

[0087] Next, the example of antenna equipment equipped with the filter using resonance modes other than 
the TEM mode is explained with reference to drawing 15 and drawing 16. In drawing 15 , 102 forms the 
radiation electrode 31 in the top face in drawing of the dielectric block 30, and it is the antenna of the same 
stripline mold as what was shown in drawing 8 , and it forms the terminal electrodes 32 and 33, applying it 
from the end face of the front right in drawing to at the bottom [ a part of]. 

[0088] On the other hand, 101 is the dielectric filter which used the dielectric block, and is the dielectric 
filter which constituted the resonator of a waveguide mold fundamentally. (B) is the sectional view of the B- 
B part in (A). Moreover, (C) is drawing for explaining actuation of the dielectric filter 101, and shows the 
condition of having separated into two dielectric filters equivalent in the fundamental-wave part. (B) is also 
the sectional view of the B-B part in (C). 

[0089] First, two dielectric filters 101a and 101b shown in (C) are explained. The dielectric block of this 
dielectric filter constitutes an abbreviation rectangular parallelepiped configuration, respectively, and forms 
the conductor 3 in that external surface outside. The slots 21 and 22 which serve as a knot which classifies 
the longitudinal direction in the middle of the longitudinal direction of a dielectric block are formed, and 
two steps of resonators are constituted. The conductor 3 is formed in the inside of these slots 21 and 22 
outside. The field classified in slots 21 and 22 acts as a resonator in the TE101 mode, respectively. The 
through tubes 26, 27, 28, and 29 penetrated in the direction of a minor axis of a dielectric block are formed 



in this resonator field. The conductor film is not formed in the inside of these through tubes 26, 27, 28, and 
29. The terminal electrodes 6 and 1 1 are formed in the field of the front right in drawing of a dielectric 
block. Moreover, the terminal electrode is formed also in the field of the method of the left rear which 
counters them. 

[0090] If dielectric filter 101a is explained, the resonance frequency of the resonator of the two above- 
mentioned steps of each stage of a resonator will be defined with the bore of through tubes 26 and 27. 
Moreover, the coupling coefficient between two steps of resonators is defined with the magnitude of a slot 
21 etc. As shown in (B), it applies to the conductor film 3 of the base of the dielectric block 1 from the 
terminal electrodes 6 and 7 of the end face of the dielectric block 1, through tubes 34 and 35 are formed in 
the interior, and the electrodes 36 and 37 for association combined with the inside of the through tubes 34 
and 35 at the TE101 mode are provided in the interior of a dielectric block. The dielectric-waveguide mold 
filter which has the band-pass response which consists of two steps of resonators which make two terminal 
electrodes 6 and 7 the I/O section according to this structure is obtained. This filter shape is defined with the 
resonance frequency and the coupling coefficient of two steps of resonators. The above-mentioned thing is 
the same also about another dielectric filter 101b. 

[0091] The dielectric filter 101 in (A) is equal to what carried out the junction unification of the above- 
mentioned dielectric filters 101a and 101b on side faces. However, in this example, the conductor is not 
prepared in a plane of composition outside the field equivalent to the slot and plane of composition of 
correspond a side. Thus, it acts as a dielectric filter of a balanced I/O mold by putting side by side two filters 
which consist of two steps of resonators in the TE101 mode, and operating them by 180 phase contrast. In 
this case, as the dielectric filter 101 whole, it acts as a filter which consists of two steps of resonators in the 
TE201 mode. 

[0092] Drawing 16 is the perspective view of the antenna equipment constituted using the antenna 102 and 
the dielectric filter 101 which were shown in drawing 15 . This antenna equipment makes the terminal 
electrodes 32 and 33 of an antenna flow through two terminal electrodes of the method end face of the left 
rear in drawing of a dielectric filter, respectively by carrying out the junction unification of the antenna 102 
and the dielectric filter 101 which were shown in drawing 15 . 

[0093] This structure constitutes an usable unbalance-balanced converter and antenna equipment with a 
built-in filter from the resonator of the TEM mode in the RF band which a filter cannot constitute easily. 
[0094] Although two terminal electrodes 6 and 1 1 were formed in the dielectric filter and it was made into 
the terminal electrode of balanced I/O, among these as only one terminal electrode is prepared or only one 
terminal electrode is used, the antenna equipment of unbalance I/O may consist of examples shown in 
drawing 15 and drawing 16 . That is, if an unbalance signal is inputted into either among the terminal 
electrodes shown, for example with the terminal electrodes 6 and 11, since the field from the terminal to 
slots 21 and 22 will resonate in the TE201 mode, it can use like the case of balanced I/O. 
[0095] Moreover, in the example mentioned above, although the resonance mode of the TE mode was used 
for the filter section, resonance modes other than the other TEM modes, such as the TM mode, may be used 
similarly. 

[0096] Moreover, although it was made to carry out the junction unification of the antenna and dielectric 
filter of another object from the first, the antenna section and the dielectric filter section may be prepared in 
a single dielectric block, and antenna equipment as shown in drawing 16 may consist of examples 
mentioned above. However, it is not necessary to prepare the electrode equivalent to the plane of 
composition of an antenna and a dielectric filter in the interior of a dielectric block. In that case, near both 
the open ends of the radiation electrode 31 and the mode of the resonator of a filter couple directly. 
[0097] In addition, even when it constitutes the antenna section and the filter section in a single dielectric 
block, you may make it the antenna section differ in the effective dielectric constant from the filter section. 
[0098] Furthermore, like the antenna equipment shown in drawing 9 , an antenna and a dielectric filter may 
be mounted on a substrate, respectively, and antenna equipment may be constituted as a whole. 
[0099] Next, the configuration of the transmitter using the above-mentioned dielectric filter or a dielectric 
duplexer is explained with reference to drawing 17 . In this drawing, it is square and the part [ surrounding ] 
is antenna equipment which consists of Duplexer DPX and the transceiver antenna ANT. For a band-pass 
filter, AMPa, and AMPb, an amplifying circuit, MIXa, and MIXb are [ BPFa, BPFb, and BPFc / an 
oscillator and DIV of a mixer and OSC ] counting-down circuits, respectively. MIXa modulates the 
signalling frequency outputted from DIV with the intermediate frequency signal IF of a sending signal, 
BPFa passes only the band of transmit frequencies, and AMPa carries out power amplification of this, and 
transmits from ANT through DPX. AMPb amplifies the input signal from DPX and BPFb passes only a 
received frequency band among the amplified signal. MIXb mixes the signalling frequency and the input 



signal which are outputted from BPFc, and outputs the intermediate frequency signal IF of an input signal. 
[0100] As antenna equipment equipped with the duplexer DPX shown in drawing 17 , the duplexer of the 
structure shown in drawing 14 is used. This constitutes a small transmitter in the whole. 
[0101] 

[Effect of the Invention] According to this invention, while performing unbalance-balance conversion, 
passage or attenuation of a predetermined frequency band is made to perform using an unbalance terminal 
and a balanced terminal, and balanced electric supply is performed to an antenna. That is, when using as 
receiving-antenna equipment, the balanced signal from an antenna is outputted as an unbalance signal 
through a filter. On the contrary, when using as transmitting antenna equipment, an unbalance signal is 
inputted, through a filter, balanced electric supply is carried out and an electromagnetic wave is emitted to 
an antenna. 

[0102] Therefore, since the imbalance-balanced converter of dedication becomes unnecessary and the filter 
and the antenna are unified, while components mark are reduced, occupancy area on the substrate in a 
transmitter is contraction-ized. 

[0103] Moreover, according to this invention, by constituting lambda/2 resonator and lambda/4 resonator 
from a microstrip line, respectively, a resonator can be easily constituted in a dielectric substrate and 
connection with other RF components formed on a dielectric substrate becomes easy. 
[0104] moreover — according to this invention — a dielectric block — a conductor — the small antenna 
equipment which has low loss and a low spurious radiation property can be easily constituted by constituting 
the film from a dielectric coaxial resonator which prepares and changes. 

[0105] Moreover, according to this invention, also in the RF band which a filter cannot constitute from a 
resonator of the TEM mode easily, it becomes usable by using the resonator which resonates a filter part in 
the modes other than the TEM mode. 

[0106] Moreover, in case antenna equipment is mounted on the circuit board of a transmitter by connecting 
and constituting the balanced I/O section and the balanced electric supply antenna of a dielectric filter from 
a track on a substrate according to this invention, it can treat as single components that what is necessary is 
just to make the terminal which prepared the terminal prepared in the substrate of antenna equipment in the 
substrate of a transmitter flow. 

[0107] moreover, a miniaturization can be further attained to the whole by unifying without being able to 
manufacture a dielectric filter and an antenna now according to an individual, and being able to take the 
manufacture approach for which was resembled, respectively and it was suitable, and using other 
components, such as a substrate, by according to this invention, joining a dielectric filter and a balanced 
electric supply antenna, and carrying out direct continuation of the balanced I/O section and the balanced 
electric supply antenna of a dielectric filter. 

[0108] Moreover, according to this invention, loading of a up to [ the substrate of antenna equipment ] 
becomes easy by constituting a balanced electric supply antenna in dielectric block in which the terminal for 
balanced electric supply was formed outside. Or junction in the dielectric filter prepared in the dielectric 
block becomes easy. 

[0109] Moreover, according to this invention, by constituting a balanced electric supply antenna and a 
dielectric filter in the dielectric block of one, components mark are reduced and the occupancy area to the 
substrate top of a transmitter is reduced sharply. 

[0110] Moreover, according to this invention, by changing the effective dielectric constant of a dielectric 
block, an antenna and a filter can be constituted to the dielectric block which has the optimal specific 
inductive capacity in each of the antenna section and the dielectric filter section, and the dielectric filter 
applied to the antenna efficient to the limited tooth space and the predetermined frequency band can consist 
of the balanced electric supply antenna section and the dielectric filter section. 

[0111] Moreover, according to this invention, the transmitter which was excellent in stability with the small 
light weight is obtained. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The top view and representative circuit schematic of antenna equipment concerning the 1st 
operation gestalt 

[Drawing 2] The top view and representative circuit schematic of antenna equipment concerning the 2nd 
operation gestalt 

[Drawing 3] The representative circuit schematic of the antenna equipment concerning the 3rd operation 
gestalt 

[Drawing 4] The representative circuit schematic of the antenna equipment concerning the 4th operation 
gestalt 

[Drawing 5] The representative circuit schematic of the antenna equipment concerning the 5th operation 
gestalt 

[Drawing 6] The representative circuit schematic of the antenna equipment concerning the 6th operation 
gestalt 

[Drawing 7] Drawing showing the configuration of the antenna equipment concerning the 7th operation 
gestalt 

[Drawing 8] The perspective view showing the configuration of the dielectric filter and antenna which are 
used with the antenna equipment concerning the 8th operation gestalt 

[Drawing 9] The appearance perspective view of the antenna equipment concerning the 9th operation gestalt 

[Drawing 10] The appearance perspective view of the antenna equipment concerning the 10th operation 
gestalt 

[Drawing 11] The appearance perspective view of the antenna equipment concerning the 1 1th operation 
gestalt 

[Drawing 12] The appearance perspective view of the antenna equipment concerning the 12th operation 
gestalt 

[Drawing 13] Drawing showing the configuration of the dielectric duplexer part in the antenna equipment 
concerning the 13th operation gestalt 

[Drawing 14] The perspective view of this antenna equipment 

[Drawing 15] The perspective view and sectional view showing the configuration of the dielectric filter and 
antenna which are used with the antenna equipment concerning the 14th operation gestalt 
[Drawing 16] The appearance perspective view of this antenna equipment 

[Drawing 17] The block diagram showing the configuration of the transmitter concerning the 15th operation 
gestalt 

[Description of Notations] 
1 -dielectric block 

the inside of 2- a conductor — a formation hole 

It is a conductor 3- outside. 

It is a conductor in 4-. 

The electrode for 5 -association 

6-9, 11 -terminal electrode 

10, 20-stripline electrode 

13, 23, 24-terminal electrode 

21,22-slots 

26, 27, 28, 29-through tube 
30-dielectric block 



31 -radiation electrode 

32, 33-terminal electrode 

34, 3 5 -through tube 

36, the electrode for 37-association 

40- dielectric substrate 

41 - terminal electrode 
42, 43-tracks 

50- loop antenna 

51- dipole antenna 

100- antenna equipment 

101- dielectric filter 

102- antenna 
PlO-unbalance terminal 

PI 1, P12, P21, a P22-balance terminal 

RIO, R20-lambda/2 resonator 

Rll, R12, R21, R22-lambda/4 resonator 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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